Mechanisms of skeletal muscle atrophy.
Recent clinical and mechanistic studies have shown that increased proteolysis is a major determinant of muscle wasting in numerous catabolic states and of alterations in myopathies or dystrophies. The implications of these observations for improving muscle mass and function are discussed. Several proteolytic systems (i.e. the ubiquitin-proteasome system, the lysosomal, the Ca-dependent, and the caspase systems) are responsible for muscle wasting. The Ca-dependent and caspase systems may initiate myofibrillar proteolysis. The ubiquitin-proteasome system is believed to degrade actin and myosin heavy chain and, consequently, plays a major role in muscle wasting. Multiple steps in the ubiquitin-proteasome system (ubiquitination, deubiquitination, proteasome activities) are upregulated in muscle wasting diseases. Few key components of the ubiquitin-proteasome system that are strictly necessary for muscle wasting have been so far characterized. Recent studies have led to the elucidation of various signaling pathways of the ubiquitin-proteasome system that are activated in muscle wasting conditions. Although the precise role of the different muscle proteolytic machineries is still largely unknown, current studies are leading to new pharmacologic approaches that can be useful in blocking or partially preventing muscle wasting or improving muscle function in human patients.